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(54) CARBON NANOTUBE THIN FILM FORMING DEVICE AND FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a product 
produced on a substrate oriented in a vertical direction 
by feeding oscillating output of microwaves composed so 
as to be made into the output in a timely modulated form 
into plasma of carbon-contg. gas. 
SOLUTION: In a state in which gaseous methane is 
made to flow into a film forming chamber 21 , a 
microwave power source 32 is made on, by a microwave 
oscillator 33, half wave rectification type microwaves are 
outputted by a maximum peak value and about 1,000 
kW at the frequency &ap;2.45 GHz and are introduced 
into the film forming chamber 21 via a waveguide 35 for 
cavities to generate plasma of methane. In this state, 
d.c. voltage is applied on a substrate holder 22 by about 
-30 V from a bias power source 36, and methane ions in the plasma are deposited on a 
substrate 37 to form a film. The output of the microwaves is modulated in such a manner that 
the time of the modulation is controlled to about 15 to 30 ms, for example, and film formation 
is executed for about 5 to 10 min. In this way, only a carbon nanotube orientated in the 
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vertical direction to the substrate is formed and film-formed. 
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